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I hereby state that the above identified small business concern qualifies as a small business concern as defined in 13 
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I hereby state that rights under contract or law have been conveyed to and remain with the small business concern 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re National Stage Patent Application of PCT/EP98/03095: 
BECKER etal. Group Art Unit: Not Yet Assigned 

Appln. No.: Not Yet Assigned Examiner: Not Yet Assigned 

Filed: November 29, 1999 

FOR: METHOD AND DEVICE FOR ElEGULATING THE COATING 
THICKNESS, ESPECIALLY BOND COATING THICKNESS 

November 29, 1999 

PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents 

and Trademarks 
Washington, DC 20231 

Sir: 

Before beginning examination, kindly amend this application as follows: 

IN THE SPECIFICATION : 

Please change the PCT title to read -METHOD AND DEVICE FOR 
REGULATING THE COATING THICKNESS, ESPECIALLY BOND COATING 
THICKNESS-. 

IN THE CLAIMS : 

Please amend the replacement claims from the Annex to the International 
Preliminary Examination Report as follows: 

Claim 3, line 1, delete "or 2." 

Claim 4, line 1, delete "claims 1 to 3" and insert —claim 1—. 


U.S. National Stage Application of PCT/EP98/03095 BECKER et al., atty. dkt. 265122 


Claim 5, line 1, delete "claims 1 to 4" and insert -claim 1-. 

Claim 7, line 1, delete "any one of claims 1 to 6" and insert —claim 1-. 

Claim 9, line 1, delete "or 8." 

Claim 10, line 1, delete "any one of claims 1 to 9" and insert —claim 1~. 
Claim 12, line 1, delete "any one of claims 1 to 9" and insert —claim 1—. 


Upon entry of this Preliminary Amendment, there will be no multiple 
dependent claims in this application. 


JMF/jrh 

1 100 New York Avenue, N.W. 
Ninth Floor - East Tower 
Washington, DC 20231 
(202) 861-3000 


REMARKS 


Respectfully submitted, 


PILLSBURY MADISON & SUTRO 



Reg. No.: 21082 
Telephone: (202) 861-3623 
Fax No.: (202)822-0944 
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Method andJ3evjcejor^e^ulating,the^^ Thickness, 
Especially Bond Coating Thickness^ 


The invention relates to a method and a device for regulating or controlling the 
coating or layer thickness, especially the bond coating thickness and can be used 
in particular in the production of DVDs (digital versatile disks, i.e. versatile writable 
and readable storage disks). 

DE-C1-196 05 601 already describes a device for a controlled surface coating. By 
means of a nozzle which can be moved parallel to a substrate surface, a lacquer 
or varnish is applied uniformly, and by a digitally controllable step motor, the 
nozzle can be moved to any desired location during operation, and thus the 
surface to be coated can be determined. The influence of the temperature of the 
substrate to be coated, the temperature of the coating material and its viscosity 
are not taken into account during coating. 

DE-A1-38 22 835 discloses a method and a device for lacquering or varnishing 
workpiece surfaces. During the operating cycle of a robot, a spraying gun obtains 
from the robot's control unit a continuously or gradually varying desired value for 
the lacquer flow. Moreover, the lacquer flow to the spraying gun is measured and 
readjusted by adjusting the flow resistance on the flow path between lacquer 
distributor and spraying gun In accordance with its deviation from the present 
desired value. Moreover, during one operating circle of the robot, the robot's 
control unit adjusts continuously or gradually varying values for the sprayer and/or 
horn air flow of the spraying gun. The method relates to the application of lacquer 
by means of a spraying gun and thus differs basically from the coating method of 
the present invention in which the coating material is applied by a dosing pump, a 
dosing arm being movable over the substrate and a rotary drive for rotating the 
substrate. In this method, especially the quality of the coating of lacquer is 
important. In particular, it is intended to avoid the occurrence of drops or blots 
during the application of lacquer. Therefore, the lacquer flow is adapted to the 
sprayer air. The problem of regulating the thickness of the coating material is not 
mentioned in the cited reference. 
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It was found that there is a reproducible relation between the temperature of the 
substrates to be coated, the temperature of the coating material and the viscosity 
of the coating material, on the one hand, and the expected coating thickness 
during bonding of substrates, on the other hand. Fig. 3 shows, for example, the 
dependency of the viscosity of the bonding material on the temperature. It was 
found that if the substrate temperature changes from 40° to 45°C, the bond 
coating thickness changes from 40 to 35 pm. For many fields of application, in 
particular in the case of DVDs, it is of great importance that the bond coating 
thickness meets narrow tolerances. 

Therefore, it is an object of the present invention to provide a method and a 
device for regulating the coating thickness, wherein a reproducible high accuracy 
of the coating thickness is achieved. 

The object is achieved with the features of the claims. 

In achieving the object, the invention starts out from the basic idea of taking into 
account varying variables (disturbance variables) which influence the coating 
thickness or bond coating thickness during coating, in particular during bonding, 
and of controlling bonding in accordance with their influence. During 
coating/bonding the coating thickness is measured and deviations from a desired 
value are readjusted. The temperature of the substrate(s) and the temperature of 
the bonding material, which influence the viscosity of the bonding material, are 
taken into account as varying variables. The influences of the disturbance 
variables on the coating thickness and bond coating thickness are determined 
empirically, and the aggregates involved in the coating and bonding process, such 
as a dosing pump, a dosing arm, a rotary drive for the coating material application 
and bonding material application as well as a connecting means for connecting 
the substrates and a rotary centrifugal drive are controlled In accordance with an 
algorithm which takes into account the influences of the disturbance variables, in 
order to achieve a coating thickness which meets a given desired value. 

It is an advantage of the present invention that the coating thickness can be 
adjusted very accurately and that there is a very low reject rate, e.g. in connection 
with DVDs produced in accordance with the present invention, so that the 
production process leads to an increased yield. 
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In the following, the invention is explained in more detail in connection with the 
drawings in which 

Figs. 1a to 1c are schematic representations of the bonding process in which 

the present invention can be applied, 
Fig. 2 is a block diagram of the program control of the present invention, 

and 

Fig. 3 is a diagram representing the dependency of the viscosity of the 

bonding material on the temperature. 

Fig. 1a alone can be regarded as a representation of the bonding process In 
general. In this process, a coating/bonding material 7 is pumped by a dosing 
pump 1 out of a reservoir 6 and sprayed onto a substrate SI via a dosing arm 2. 
The height of the dosing arm 2 can be adjusted with respect to the substrate 1, 
and said dosing arm can be moved radially over the substrate. The substrate S1 
is located on a plate 9 with is kept in a motion of rotation by a rotary drive 3. The 
layer or coating 8 is thus formed on the substrate SI. Since the temperature 
during the coating process and the temperature of the material or substrate used 
during this process are in general not constant, the coating/bonding material and 
the substrate(s) have variable temperatures. 

During bonding of two substrates, a connecting means places the second 
substrate S2 onto the coated substrate SI (Fig. 1b). 

Moreover, during bonding, excess bonding material of the coating 8 between the 
substrates SI and S2 is spun off by a rotary centrifugal drive 5 (Fig. 1c). 

During bonding, the processes according to Figs, lb and 1c also influence the 
expected bond coating thickness, e.g. by the connecting pressure and the speed 
of the rotary centrifugal drive 5. 

It was found that the bonding process as shown e.g. in Figs. 1a to 1c is influenced 
by disturbance variables such as the temperatures T1 and T2 of the respective 
partial substrates SI and S2, the temperature T3 of the bonding material and the 
viscosity of the bonding material, so that the bond coating thickness deviates from 
a given desired value, which only depends on the bond material flow, its 
distribution on a substrate and the rotational speed of the substrate. 
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In accordance with the present invention, reproducible relations between the 
temperature, the viscosity of the coating material and the bond coating thickness 
are determined empirically and represented in the form of value tables and curve 
functions (cf. Fig. 3). The determined functional relations are made the basis of a 
control program for the aggregates of the coating process. 

Fig. 2 shows a block diagram for controlling the bonding aggregates. 

A computer PC having a memory-programmable controller (SPS) is provided. The 
disturbance variables such as temperatures T1 and T2 of the respective partial 
substrates S1 and S2 and the temperature T3 of the bonding material 7 and the 
kind or type"^ of the bonding material are inputted into said programmable 
controller. The PC presets the desired value. Depending on an adapted software, 
the outputs 1, 2, 3, 4, and 5 of the programmable controller trigger the 
corresponding bonding aggregates: dosing pump 1, dosing arm 2, rotary drive 3 
for the bonding material coating, connecting means 4 and rotary centrifugal drive 
5. For example by increasing or decreasing the bond material input, the rotational 
speeds and/or the rotational time and the connecting pressure, the corresponding 
bonding aggregates then react against or compensate a deviation of the bond 
coating thickness from the desired value caused by the temperature change. 

A device according to the present invention for performing a method for regulating 
the bond coating thickness comprises preferably sensors for measuring the 
disturbance variables, a means for controlling the bond coating thickness during 
the process and a processor comprising a PC and a programmable controller for 
controlling bonding in accordance with the disturbance variables and the 
measured bond coating thicknesses. The sensor for measuring the bond coating 
thickness is preferably an optical sensor. 

Preferably, a plurality of sensors for measuring the coating thickness are provided 
at different radial distances from the rotational axis of the rotary drive 3, so that 
the coating thickness can be measured at different points and can be supplied to 
the controller PC/SPS. 

When the method and the device according to the present invention are used in 
the production of optical storage disks (DVDs), a desired value for the bond 
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coating thickness of e.g. 55 |jm is adjusted, wliich has a tolerance of ± 10 |jm in 
the radial direction and a tolerance of ± 4 |jm in the tangential direction. 

In addition to regulating the bond coating thickness, the method and device 
according to the present invention can also be used for precisely regulating the 
thickness of other viscous coatings on surfaces, e.g. coatings of lacquer. 
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Annex to the International Preilminaty Examination Report 

Claims 


1. A method for applying thin coatings or layers of a viscous fluid onto plane 
substrates, in particular for fomiing bond layers between partial substrates 
(S1, S2) or coatings of lacquer on substrates thereby using a dosing pump 
(1) for the coating material (7), a dosing arm (2) which is movable over the 
substrate (S1), and a rotary drive (3) for rotating the substrate (S1) and by 
regulating the layer thickness to a desired value, wherein a regulator means 
controls the controlled variables for the dosing pump, the dosing arm and/or 
the rotary_drive thereby taking into account the influence of varying variables 
(disturbance variables). 

2. The method according to claim 1, characterized in that the disturbance 
variables which are taken into account are the temperatures (T1 , T2) of the 
respective substrates (S1, S2) and the temperature (T3) of the coating 
material (7). 

3. The method according to claim 1 or 2, characterized in that the influence of 
the disturbance variables is determined empirically. 

4. The method according to claims 1 to 3, wherein a connecting means (4) for 
connecting the substrates (S1, S2) after the formation of bond layers and a 
rotary centrifugal drive (5) for spinning off excess bonding material between 
the substrates (S1 and S2) after connection are controlled as further 
controlled variables. 

5. The method according to claims 1 to 4, characterized in that the 
coating/bonding is controlled by a PC/SPS (personal computer with 
programmable system) program. 

6. The method according to claim 5, characterized in that the dosing pump (1), 
the dosing arm (2), the rotary drive (3), the connecting means (4) are 
operated by step motors and that the rotary centrifugal drive (5) is a 
servomotor. 
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7. The method according to any one of claims 1 to 6, characterized in that the 
thickness of the coating/bond coating is measured during the process in a 
non-contacting manner and that deviations from the desired value are 
readjusted automatically. 

8. The method according to claim 7, characterized in that the desired value is a 
predetermined coating thickness range in the radial and tangential directions 
of the substrate. 

9. The method according to claim 7 or 8, characterized in that the sensor is an 
optical sensor. 

10. The use of the method according to any one of claims 1 to 9 in the 
production of optical storage disks. 

1 1 . The use according to claim 1 0, characterized in that at a desired value of the 
bond layer thickness of 55 |jnn, the deviation or tolerance of the bond layer 
thickness is ±10pm in the radial direction and ±4pm in the tangential 
direction. 

12. A device for carrying out the method according to any one of claims 1 to 9 
comprising 

(a) sensors for measuring disturbance variables during coating/bonding of 
substrates, 

(b) a means for measuring the thickness of the coating/bond coating 
during the process, and 

(c) a processor for controlling coating/bonding in accordance with the 
disturbance variables and the measured thickness of the coating/bond 
coating by means of a controllable dosing pump (1), a dosing arm (2) 
and/or by means of a rotary drive (3, 5). 
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Abstract 

Method and Device for Regulating the Coating Thickness, 
Especially Bond Coating Thickness 

The invention relates to a method and a device for regulating the thickness of 
coatings or layers, in particular of bond coatings, wherein bonding is controlled in 
a programmed manner thereby taking into account the influence of disturbance 
variables. The invention can be used especially in the production of DVDs. The 
advantages of the present invention are reproducible accuracy in adjusting the 
thickness of the coating/bond coating and thus an increased production output. 


1/3 


09/424660 



09 /424660 


2/3 



09 A24660 


3/3 



i FOR UTILITY/DESIGN RULE 63 (37 C.F.R. 1.63) PM & S 

^ t< dP/PCT NATIONAL/PLANT DECLARATION AND POWER OF ATTORNEY FORM 

ORIGINAUSUBSTITUTE/SUPPLEMENTAL FOR PATENT APPLICATION 

DECLARATIONS IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

As a below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below next to my name, and I 
believe 1 am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed 

below) of the subject matter which is claimed and for which a patent is sought on the INVENTION ENTITLED METHOD AND DEVICE FOR 

REGULATING THE COATING THICKNESS, ESPECIALLY BOND COATING THICKNESS 

the specification of which (CHECK applicable BOX(ES) ) 
X A. □ is attached hereto. 
.BOX(ES) B.n was filed 


c'. El wasfiled as PCT International Application No. PCT/ EP98/03095 on Ma y 26, 1998 

and (if applicable to U.S. or POT aPDiication) was amended 


hereby slate that I have reviewed and understand the contents of the above identified specification, Including the claims, as amended by any amendment referred to 
above I acknowledge the duty to disclose all information known to me to be materia! to patentability as defined in 37 C.F.R. 1.56. Except as noted below, I hereby claim 
foreign priority benefits under 35 U.S.C. 1 1 9(a)-(d) or 365(b) of any foreign appllcatlon(s) for patent or Inventor's certificate, or 365(a) of any PCT International 
Application which designated at least one other country than the United States, listed below and have also Identified below any foreign application for patent or inventor's 
certificate, or PCT International Application, filed by me or my assignee disclosing the subject matter claimed in this application and having a filing date (1 ) before that of 
the application on which priority is claimed, or (2) if no priority claimed, before the filing date of this application: 

PRIOR FOREIGN APPLICATION(S) Date first Laid- Date Patented 

Number Country Dav/MONTH/Year Filed open or Published or Granted Priority NOT Claimed 

1 97 22 407.5 GERMANY 28 May 1 997 



application: 


PRIOR U.S. PROVISIONAL. NONPROVISIONAL AND/OR PCT APPLIOATION(S) Status Priority NOT Claimed 

- Application No. (series code/serial no.) Dav/MONTH/Year Filed pending, abandoned, patented 


I hereby declare that all statements made herein of my own knowledge are tme and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or impnsonment, or both, under 
Section 1 001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

And I hereby appointlpillsbury Madison & SutroJ-LP.ilntellectual Property Group, 11 00 New York Avenue, N.W., Ninth Flppi; East Tower, Washington^^C. 20005-3918, 
telephone number (202rm4ooerttowfToii^comrnimra persons (of the same address) individually- ana collectively my 

attorneys to prosecute this application and to transact all business m the Patent and Trademark O 
authorize them to delete names/numbers below of persons no longer with theirfimi and to act and rely oi 
person/assignee/attorney/firm/ organization who/which first sends/sent this case t 
to be represented unless/until I instruct the above Finn and/or a below attorneyjn 


;e connected 


Paul N. Kokulis 
Raymond F. Lippitl 
G. Lloyd Knight 
Carl G. Love 
Kevin E. Joyce 
George M. Sirilla 
Donald J. Bird 
Peter W. Gowdey 


^_16773__. Dale S. Lazar 

17519 Paul E. White, Jr. 

17698__ Glenn J. Perry 

-^781 Kendrew H. Colton 

;^^g50gL G. Paul Edgell 

18^1j Lynn E. Eccleston 

"25323 Timothy J. Klima 
David A. Jakopin 


Mark G. Paulson 
Stephen C. Glazier 
Paul F. McQuade 
Ruth N. Morduch 
Richard H. Zaitlen 
Roger R. Wise 
Jay M. Finkelstein 
Anita M. Kirkpatrick 


■e consented after full dl 


Michael R. Dzwonczyk 

W. Patrick Bengtsson J32456 

Jack 8. Barufka __370S7 

Adam R. Hess.- . 41835. 


(1) INVENTOR'S SIGNATURE: l/Cc^^^^.^^ Bfo^i^ 

\^Ui^ I Wolfgang " ^ \ 


Date: ^C. , 3 3 


I becker"" 


Family Name 
i GERMANY" 


Residence j Schaafheim~ 


State/Foreign Country — 
D-64850Schaafheim,GERMANY hfa<tjS^h<t b'C IP 


Country of Citizenship 


Post Office Address 


(include Zip Code) 


(2) INVENTOR'S SIGNATURE: 


-JI.^lO lEdj 


Residence | Kaul am Main 


State/Foreign Country 
n Main, GEFiMANY X/"" 


Country of Citizenship 


Post Office Address 


Nassmuehlweg 2, D-63796 Kaul i 


(include Zip Code) 


FOR ADDITIONAL INVENTORS, "X" box Kl and proceed on the attached page to list each additional inventor. 
□ See additional foreign priorities on attached page {incorporated herein by reference). 


Atty. Dkt. No. PM 


(M#) 
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(3) INVENTOR'S SIGNATURE: 


(contiriLiBcl) 
ADDITIONAL INVENTORS: 

J' Date: 

W. At. JffSv 

'-'~2.J'i^ 1 Reinhard 


1 GERIGK 



IVIiddle Initial 

Family Name 



1 GERMANY f)f' ^ 

1 GERMANY 

Country of Citizenship 

Post Office Address 

Ufenwea 20. D-63571 Gelnhausen, GERMANY 


' (include Zip Code) 




(4) iNVENTOR'S SIGNATURE: 


& — Date: 


i f ^fJ^ 1 Eaao 


1 |. SICHIWANN 


' ~ ■ First 

Middle Initial 

Family Name 

Residence I Gelnhausen 


1 GERMANY tJt.:^ 

1 GERMANY 


CItV 

State/Foreiqn Country 

Country of Citizensfiip 

Post Office Address 

Deutschordenstrasse 31, D-63571 Gelnhausen, GERMANY 

(Include Zip Code) 




(5) INVENTOR'S SIGNATURE: 


Date: 


1 1 1 

First 

Middle Initial 

Family Name 



City 

State/Foreiqn Country 

Country of Citizenship 

Post Office Address 


(include Zip Code) 




(6) INVENTOR'S SIGNATURE: 


Date: 


-I II 


First 

Middle Initial 

Family Name 



Citv 

State/Foreign Country 

Country of Citizenship 

' Post Office Address 


■ (include Zip Code) 




(7^ INVENTOR'S SIGNATURE: 




111 


First 

Middle Initial 

Family Name 



City 

State/Foreign Country 

Country ofCitizenship 

Post Office Address 


i (include Zip Code) 




(8) INVENTOR'S SIGNATURE: 


Date: 


1 1 1 


First 

Middle Initial 

Family Name 



Citv^ 

State/Foreign Country 

Country of Citizenship 

Post Office Address 


(include Zip Code) 




(9) INVENTOR'S SIGNATURE: 


Date: 


1 1 1 


First 

Middle Initial 

Family Name 



City 

State/Foreign Country 

Country of Citizenship 

Post Office Address 


(include Zip Code) 
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